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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional side elevation showing the outline configuration of the 1st example of an operation gestalt 
of the solid state image sensor in this invention. 

[Drawing 2] It is drawing showing the rear-face side of the solid state image sensor shown in drawing 1 . 

[Drawing 3] It is drawing showing the front-face side of the solid state image sensor shown in drawing 1 . 

[Drawing 4] (a) - (c) is drawing for explaining an example of the manufacture approach of the solid state image sensor of 

this invention in order of a process. 

[Drawing 5] (a) - (d) is drawing for explaining the effectiveness of the manufacture approach of the solid state image 
sensor of this invention. 

[Drawing 6] It is the outline block diagram showing the front-face side of the 2nd example of an operation gestalt of the 
solid state image sensor in this invention. 

[Drawing 7] It is the important section sectional side elevation of the solid state image sensor shown in drawing 6 . 
[Drawing 8] It is the sectional side elevation showing the outline configuration of the conventional solid state image 
sensor. 

[Description of Notations] 

10 [ -- The body of a solid state image sensor, 14 bumps, 18 / — A circuit pattern, 19 / — Opening, 20 / — A thermosetting 
sheet, 21 / ~ A sealing compound, 22 / ~ A thermosetting large-sized sheet, 23 / - Opening, 24 / — The flexible substrate 
of a multiple string, 30 / - A solid state image sensor, 31 / - A ridge, 32 / - Flexible substrate ] - A solid state image 
sensor, 1 1 — A transparence substrate, 12 - A flexible substrate, 13 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] The solid state image sensor of this invention forms a circuit pattern in one field of a 
transparence substrate, and one field of a flexible substrate with opening pastes it up. The body of a solid state image 
sensor is electrically connected to the field of another side of this flexible substrate through a bump in the condition of 
having made that image pick-up side overlooking in said opening. The field of another side of said flexible substrate and 
the thing of the body of a solid state image sensor which a side face pastes up by the sealing compound at least, and it 
comes to do the hermetic seal of between said transparence substrates and bodies of a solid state image sensor were made 
into the solution means of said technical problem. 

[0008] According to this solid state image sensor, since the body of a solid state image sensor was prepared in one field of 
a transparence substrate through the flexible substrate, the whole became the thing of chip-size package structure, and 
was miniaturized. Moreover, since the assembly nature at the time of including in image pick-up equipments, such as a 
digital camera, with the circuit pattern of this flexible substrate since the body of a solid state image sensor is electrically 
connected to the flexible substrate in which the circuit pattern was formed becomes good and production of the flexible 
substrate itself becomes cheap compared with forming a direct circuit pattern in a transparence substrate, it becomes 
advantageous also about the field of the whole cost. 

[0009] Moreover, if the annular ridge along said opening edge is formed in height lower than said bump's height between 
a connecting location with said bump of the field of another side of said flexible substrate, and the opening edge of 
opening, since it will function as this ridge damming up a sealing compound, it is suppressed that this will ooze to the 
space between the body of a solid state image sensor and a transparence substrate by the time a sealing compound 
hardens. 

[0010] moreover, by the manufacture approach of the solid state image sensor of this invention The process which forms 
a circuit pattern in one field of a transparence substrate, and pastes up one field of a flexible substrate with opening with a 
thermosetting sheet, The process electrically connected to the field of another side of this flexible substrate through a 
bump in the condition that that image pick-up side faces the body of a solid state image sensor in said opening, In the 
manufacture approach of the solid state image sensor of the chip-size package structure equipped with the field of another 
side of said flexible substrate, and the process of the body of a solid state image sensor which pastes up a side face by the 
sealing compound at least, and carries out the hermetic seal of between said transparence substrates and bodies of a solid 
state image sensor The process which pastes up one field of a flexible substrate on one field of a transparence substrate 
with a thermosetting sheet Opening with larger opening than opening of a flexible substrate is formed in the 
thermosetting sheet before performing an appearance arrangement. Then, the flexible substrate before performing the 
appearance arrangement which formed the circuit pattern while forming opening beforehand It is made for the opening 
edge of opening of this flexible substrate to be located inside the opening edge of opening of said thermosetting sheet. On 
this thermosetting sheet Superposition, Subsequently, where each appearance is together put by cutting these [ both ], the 
appearance arrangement is performed. In the condition of having piled up after that, as the thermosetting sheet contacts 
one field of a transparence substrate, it carries out alignment of the thermosetting sheet and flexible substrate with which 
the appearance was decided. It made to carry out by pasting up one field of a flexible substrate on one field of a 
transparence substrate into the solution means of said technical problem by stiffening this thermosetting sheet by heating. 
[001 1] According to this manufacture approach, the process which pastes up one field of a flexible substrate on one field 
of a transparence substrate with a thermosetting sheet As the opening edge of opening of a flexible substrate is located 
inside the opening edge of opening of a thermosetting sheet, this flexible substrate is laid on top of a thermosetting sheet. 
Subsequently Since cutting by punching etc. performs these the appearance arrangements of both and it carries out after 
that by pasting up one field of a flexible substrate on one field of a transparence substrate by stiffening a thermosetting 
sheet by heating Since the opening edge of opening of a flexible substrate is located inside the opening edge of opening of 
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a thermosetting sheet even if the fused thermosetting sheet oozes to the opening side of a flexible substrate, when heating 
and stiffening a thermosetting sheet it becomes possible to suppress that the melt of the thermosetting sheet which oozed 
sees and appears in the opening circles of a flexible substrate. 
[0012] 

[Embodiment of the Invention] Hereafter, this invention is explained in detail. Drawing 1 , drawing 2 , and drawing 3 are 
drawings showing the 1st example of an operation gestalt of the solid state image sensor of this invention, and a sign 10 is 
the solid state image sensor of the CCD mold of a chip-size package in these drawings. One field of the flexible substrate 
(flexible tape) 12 pastes up this solid state image sensor 10 on one field of the transparence substrate (lid) 1 1 which 
consists of glass which serves as covering as shown in drawing 1 , or resin. The body 13 of a CCD solid state image 
sensor is electrically connected to the field of another side of this flexible substrate 12 through the bump 14 who consists 
of an Au stud bump etc. The field of another side of the flexible substrate 12 and the side face of the body 13 of a solid 
state image sensor paste up by the sealing compound, the hermetic seal of between said transparence substrates 1 1 and 
bodies 13 of a solid state image sensor is carried out, and it is constituted. 

[0013] As the flexible substrate 12 is shown in drawing 2 which shows the background of a solid state image sensor 10, 
and drawing 3 which shows the side front It is what consists of annular Itabe 15 stationed between the transparence 
substrate 1 1 and the body 13 of a solid state image sensor, the comparatively thin connection section 16, and quadrilateral 
Itabe 17 who follows annular Itabe 15 through this connection section 16. As the copper circuit pattern 18 is exposed to 
the rear- face side, both sides of this are covered with polyimide and it is formed. 

[0014] The abbreviation rectangle-like opening 19 is formed in annular Itabe 15, and in this opening 19, image pick-up 
side 13a of said body 13 of a solid state image sensor faces, and it is arranged. It connects with the body 13 of a solid 
state image sensor electrically through the bump 14, and a circuit pattern 18 outputs and inputs an electrical signal by 
external lead 18a formed in quadrilateral Itabe 17. 

[0015] The flexible substrate 12 was pasted up on one field of the transparence substrate 1 1 with adhesives, such as a 
thermosetting sheet, liquefied heat-curing resin, and UV hardening mold resin, and the thermosetting sheet 20 is used as 
adhesives in this example. This thermosetting sheet 20 is a once fused thing which carries out postcure by being heated so 
that the epoxy resin which is thermosetting resin might be made to carry out semi-hardening beforehand, and might be 
formed and it may mention later. 

[0016] In order to manufacture the solid state image sensor 10 of such a configuration, a bump 14 is first formed on 
aluminum electrode (illustration abbreviation) of the body 13 of a solid state image sensor. In this example, by the stud 
bump bonder, Au bump is joined on aluminum electrode (illustration abbreviation), and a bump 14 is formed. As junction 
conditions, the conditions of carrying out 10-3 0msec heating at the temperature of 150-180 degrees C under 
pressurization (30-100g) are adopted. In addition, it can replace with Au stud bump and solder etc. can also be used. 
[0017] moreover, apart from this, what carried out temporary adhesion of the thermosetting sheet 20 beforehand was 
prepared for one field of the flexible substrate 12, the thermosetting sheet 20 side of this was joined to the transparence 
substrate 11, and melting of the thermosetting sheet 20 was once carried out by carrying out a cure in a heat column or 
oven - postcure is carried out. In the case of a heat column, about this hardening, it is 200g - 3kg/cm2. The conditions of 
carrying out a cure for 2-20 minutes at the temperature of 150-200 degrees C to the bottom of pressurization are 
adopted. Moreover, it is 200g - 3kg/cm2 the same in the case of oven. The conditions of carrying out a cure at the 
temperature of 150-200 degrees C to the bottom of pressurization for 10 minute - 2 hours are adopted. 
[0018] Next, Ag paste is applied on the bump 14 of the body 13 of a solid state image sensor, alignment of this bump 14 
and the circuit pattern (illustration abbreviation) in the another side side of the flexible substrate 12 is carried out 
continuously, and between these is pressurized. At this time, alignment is carried out so that image pick-up side 13a of the 
body 13 of a solid state image sensor may face in the opening 19 of the flexible substrate 12. And it heats 1 minute or 
more at 150 degrees C by this condition of having pressurized, and Ag paste cure is performed. In addition, only with a 
pressure welding, if a bump 14 and wiring of the flexible substrate 12 are satisfactory to connectability, they do not need 
to use Ag paste. 

[0019] Subsequently, optimum dose spreading of the sealing compound 21 is carried out by dispensing etc., it pastes up 
by this sealing compound 21 between the field of another side of the flexible substrate 12, and the side face of the body 
13 of a solid state image sensor, and the hermetic seal of between said transparence substrates 1 1 and bodies 13 of a solid 
state image sensor is carried out to it. As a sealing compound 21, although UV and a heat concomitant use sealing 
compound, and a heat-curing-ized sealing compound are usable, it is desirable to use UV heat concomitant use mold resin 
in respect of workability being good etc. When such UV heat concomitant use mold resin is used, ultraviolet rays are 
irradiated by 1000-3000mJ, and this is made to harden. 

[0020] In addition, about a sealing compound 21, not only using one sort but using two sorts or more than it, it can be 



http ://www4. ipdl .ncipi . go jp/cgi-bin/tran_web_cgi_ejj e 



7/19/2005 



JP,200 1 -068654, A [MEANS] q q Page 3 of 4 

good also as multiplex seal structure, a damp-proof high sealing compound can be used for the interior in that case, and 
the structure using the low degree-of-hardness sealing compound which prevents a resin crack and a lid crack outside etc. 
can be adopted. And multiplex seal structure, then damp-proof improvement and improvement in mechanical strength can 
be aimed at in this way. 

[0021] Thus, postcure is performed in order to fully stiffen the whole including the part by which UV irradiation is not 
carried out, if UV irradiation is performed. In heat block heating, as conditions for this postcure, heating is performed at 
140-160 degrees C for 1 minute - 60 minutes. In addition, it replaces with heat block heating and you may make it adopt 
an oven cure. 

[0022] Thus, in the obtained solid state image sensor 10, the appearance size of the transparence substrate 1 1 used as the 
maximum appearance at the time of removing the flexible substrate 12 becomes 4-8mm**, when the appearance size of 
the body 13 of a solid state image sensor is 3-6mm**, and thickness is also set to 1.0-1. 3mm. Therefore, compared with 
the thing of structure which used the package in the air, the solid state image sensor 10 of this invention can miniaturize 
the appearance size sharply like the former — for example, package area can be reduced to about 58%, package thickness 
can be reduced to about 61%, and the package volume can be reduced to about 83%. 

[0023] Moreover, by making a sealing compound 21 into multiplex seal structure, for example, damp-proof improvement 
can be enabled and high-reliability can be realized. Specifically, 100 cycles are [ bias / high-humidity/temperature ] 
clearable [ about a thermo cycle ] at 85degreedegree C and 85% at -55 degrees C - 125 degrees C for 504 hours, 
respectively. 

[0024] Here, an example of the manufacture approach of the solid state image sensor of this invention is explained to one 
field of the aforementioned flexible substrate 12 based on the process which carries out temporary adhesion of the 
thermosetting sheet 20 beforehand. First, as shown in drawing 4 (a), the thermosetting large-sized sheet 22 with a 
thickness of about 20-50 micrometers is prepared, and the opening 23 of the shape of an abbreviation rectangle with 
every direction larger about 0.4- 1.0mm than the opening 19 of the flexible substrate 12 is formed in this oban-like 
thermosetting sheet 22 by punching. 

[0025] Then, the flexible substrate 24 of the multiple string before performing the appearance arrangement which formed 
the circuit pattern 18 (illustration abbreviation) while forming opening 19 beforehand, as shown in drawing 4 (b) As are 
shown in drawing 4 (c) and the opening edge of the opening 19 is located inside about 0.2-0.5mm from the opening edge 
of the opening 23 of said oban-like thermosetting sheet 22, it piles up on this oban-like thermosetting sheet 23. 
[0026] Subsequently, the flexible substrate 24 of these multiple strings and the oban-like thermosetting sheet 23 are 
pierced and cut in both the locations shown with the two-dot chain line in drawing 4 (c), where each appearance is put 
together, the appearance arrangement is performed, and as shown in drawing 5 (a), temporary adhesion of the 
thermosetting sheet 20 of a single individual is carried out in one field of the flexible substrate 12 of a single individual 
with which blanking was made as a result. 

[0027] In addition, if it does in this way and temporary adhesion of the thermosetting sheet 20 is carried out in one field 
of the flexible substrate 12, by carrying out alignment, as the thermosetting sheet 20 of this contacts one field of the 
transparence substrate 11, and carrying out pressurization heating, as mentioned above, melting hardening of this 
thermosetting sheet 20 will be carried out, and one field of the flexible substrate 12 will be pasted up on one field of the 
transparence substrate 11. 

[0028] Thus, if one field of the flexible substrate 12 is made to carry out melting hardening of the thermosetting sheet 20 
using what carried out temporary adhesion of the thermosetting sheet 20 and one field of the flexible substrate 12 is 
pasted up on one field of the transparence substrate 1 1 When heating and stiffening the thermosetting sheet 20, even if the 
thermosetting sheet 20 fused by pressurizing in order to raise the adhesion of an adhesion side oozes to the opening 19 
side of the flexible substrate 12 Since the opening edge of the opening 19 of the flexible substrate 12 is located inside the 
opening edge of the opening 23 of the thermosetting sheet 20 it can suppress that the melt of the thermosetting sheet 20 
which oozed as shown in drawing 5 (b) sees and comes out in the opening 19 of the flexible substrate 12. 
[0029] Namely, when the opening edge of the opening 23 of the thermosetting sheet 20 is made in agreement with the 
opening edge of the opening 19 of the flexible substrate 12 as shown in drawing 5 (c) When carrying out pressurization 
heating and stiffening the thermosetting sheet 20, as shown in drawing 5 (d), the melt of the thermosetting sheet 20 
overflows even in the opening 19 of the flexible substrate 12. Since the opening edge of the opening 19 of the flexible 
substrate 12 is located inside the opening edge of the opening 23 of the thermosetting sheet 20 as mentioned above in this 
example of what spoils the image pick-up property of the body 13 of a solid state image sensor it can prevent that the melt 
of the thermosetting sheet 20 sees and comes out in the opening 19 of the flexible substrate 12. 

[0030] Drawing 6 and drawing 7 are drawings showing the 2nd example of an operation gestalt of the solid state image 
sensor of this invention, in these drawings, a sign 30 is the solid state image sensor of the CCD mold of a chip-size 
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package, and 32 is a flexible substrate. The place where this solid state image senso^O differs from the solid state image 
sensor 10 shown in drawing 1 , drawing 2 , and drawing 3 is the point that the annular ridge 31 along said opening edge is 
formed between the connecting locations with a bump 14 and the opening edges of opening 19 in the field (field of the 
side joined to the body 13 of a solid state image sensor through a bump 14) of another side of said flexible substrate 32. 
[0031] This ridge 31 was formed with the photoresist film, is formed in the range of more than height slightly lower than 
said bump's 14 height, for example, 5 micrometers, and 30 micrometers or less, and is formed in height of 10 micrometers 
by this example. In addition, it is desirable to consider as near infinite height as height of this ridge 31 at a bump's 14 
height. Thus, since the height of a ridge 3 1 is formed lower than a bump's 14 height, a ridge 3 1 is arranged so that it may 
have a clearance slightly to the body 13 of a solid state image sensor, and, therefore, interferes injunction to a bump 14 
and wiring 32a on the flexible substrate 32. Moreover, about the width of face of a ridge 31, it considers as 10- 
micrometer or more 200-micrometer or less extent that what is necessary is just to be able to prevent a permeate lump of 
adhesives so that it may mention later. 

[0032] If it is in the solid state image sensor 30 of such a configuration Since the annular ridge 31 along said opening 
edge is formed between the connecting locations with a bump 14 and the opening edges of opening 19 in the field of 
another side of the flexible substrate 32 From functioning as this ridge 31 damming up a sealing compound 21 By the 
time this sealing compound 21 hardens as the two-dot chain line in drawing 7 shows in case a sealing compound 21 is 
applied and this is stiffened at the time of manufacture, this will ooze out to the space between the body 13 of a solid state 
image sensor, and the transparence substrate 1 1. It can prevent starting image pick-up side 13a of the body 13 of a solid 
state image sensor, it can continue all over an image pick-up side by this, and good image pick-up quality can be secured. 
Moreover, since defect generating of such a sealing compound 21 depended for oozing out was prevented, the product 
yield improved and the cost cut was achieved. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] however, by the thing of structure using the package 1 in the air, in this way 
For example, when the body 2 of a solid state image sensor is 4-5mm**, the appearance size of a package 1 is set to 10- 
12mm. Moreover, the solid state image sensor of the structure where it cannot respond about the thickness that the 
thickness of a package 1 will be set to 3. 0-3. 5mm when the body 2 of a solid state image sensor is 0.6mm etc. to the 
miniaturization demanded increasingly from now on, therefore a package 1 is not used was called for. 
[0005] As a solid state image sensor of the structure where such a package 1 is not used, the image pick-up equipment of 
the structure indicated by JP,5-6989,A is known. At least, an electrode is connected to the inner edge of each of the plate 
which has a translucent part in a center section, two or more conductor patterns formed in one field of said plate, and said 
conductor pattern, and this image pick-up equipment has a closure means to seal the space between the image sensor 
fixed to said plate by turning a light-receiving side, and said plate and said image sensor light-receiving side. However, 
even if it is in this image pick-up equipment, there is dissatisfaction in respect of the assembly nature at the time of 
including in portable image pick-up equipments, such as a digital camera, and cost, and the fiirther improvement is called 
for. 

[0006] This invention was made in view of said situation, and the place made into the purpose is to offer the solid state 
image sensor and its manufacture approach of the chip-size package structure improved also about the assembly nature at 
the time of including in image pick-up equipment, and the field of cost. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, since the body of a solid state image sensor is prepared in one field of a 
transparence substrate through a flexible substrate, the solid state image sensor of this invention becomes that by which 
the whole became the thing of chip-size package structure, and was miniaturized, and may be used suitable for portable 
image pick-up equipments, such as a digital camera, thereby, for example. Moreover, since the assembly nature at the 
time of including in image pick-up equipments, such as a digital camera, with the circuit pattern of this flexible substrate 
since the body of a solid state image sensor is electrically connected to the flexible substrate in which the circuit pattern 
was formed becomes good and production of the flexible substrate itself becomes cheap compared with forming a direct 
circuit pattern in a transparence substrate, it becomes advantageous also about the field of the whole cost. 
[0034] Moreover, between a connecting location with said bump of the field of another side of a flexible substrate, and 
the opening edge of opening If the annular ridge along said opening edge is formed in height lower than said bump's 
height Since it functions as this ridge damming up a sealing compound, by the time a sealing compound hardens, this will 
ooze out to the space between the body of a solid state image sensor, and a transparence substrate. It can prevent starting 
the image pick-up side of the body of a solid state image sensor, it can continue all over an image pick-up side by this, 
and good image pick-up quality can be secured. Moreover, since defect generating of such a sealing compound depended 
for oozing out can be prevented, the product yield can be improved and a cost cut can be aimed at. 
[0035] The manufacture approach of the solid state image sensor of this invention by having located the opening edge of 
opening of a flexible substrate inside the opening edge of opening of a thermosetting sheet When heating and stiffening a 
thermosetting sheet, even if the fused thermosetting sheet oozes to the opening side of a flexible substrate since it 
suppresses that the melt of the thermosetting sheet which oozed sees and appears in the opening circles of a flexible 
substrate It can prevent applying the resin which forms a thermosetting sheet on the image pick-up side of the body of a 
solid state image sensor, and the dependability of the image pick-up engine performance can be secured, and the defect by 
the flash of resin can be prevented, stabilization of an assembly manufacture process can be attained, and the yield can be 
improved. 
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PRIOR ART 



[Description of the Prior Art] The miniaturization follows the solid state camera equipped with the solid state image 
sensor on progressing, and it is briskly used increasingly as portable image pick-up equipments, such as a digital camera. 
A solid state image sensor is a semiconductor device which has the function which is equipped with a micro lens on chip 
etc. and condenses, and the function to have a photo-electric-conversion circuit and to make photo electric conversion, 
receives the light from a photographic subject, changes this into an electrical signal, and is outputted. In addition, on these 
specifications, a "solid state image sensor" is called for convenience including a solid state image sensor, the transparence 
substrate holding this, etc., and "the body of a solid state image sensor" is called about the solid state image sensor itself. 
[0003] As conventionally shown in drawing 8 as a solid state image sensor, the body 2 of a solid state image sensor is 
carried in the package 1 in the air which consists of resin or ceramics, wirebonding of this body 2 of a solid state image 
sensor and inner lead 3 is carried out, the body 2 of a solid state image sensor is electrically connected with the external 
lead 5 through this inner lead 3, and the thing of the structure which closed the centrum which carried the body 2 of a 
solid state image sensor with the transparence substrate (lid) 4 which consists of glass or resin is known. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the solid state image sensor and its manufacture approach of chip-size 
package structure. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the solid state image sensor and its manufacture approach of chip-size 

package structure. 

[0002] 

[Description of the Prior Art] The miniaturization follows the solid state camera equipped with the solid state image 
sensor on progressing, and it is briskly used increasingly as portable image pick-up equipments, such as a digital camera. 
A solid state image sensor is a semiconductor device which has the function which is equipped with a micro lens on chip 
etc. and condenses, and the function to have a photo-electric-conversion circuit and to make photo electric conversion, 
receives the light from a photographic subject, changes this into an electrical signal, and is outputted. In addition, on these 
specifications, a "solid state image sensor" is called for convenience including a solid state image sensor, the transparence 
substrate holding this, etc., and "the body of a solid state image sensor" is called about the solid state image sensor itself. 
[0003] As conventionally shown in drawing 8 as a solid state image sensor, the body 2 of a solid state image sensor is 
carried in the package 1 in the air which consists of resin or ceramics, wirebonding of this body 2 of a solid state image 
sensor and inner lead 3 is carried out, the body 2 of a solid state image sensor is electrically connected with the external 
lead 5 through this inner lead 3, and the thing of the structure which closed the centrum which carried the body 2 of a 
solid state image sensor with the transparence substrate (lid) 4 which consists of glass or resin is known. 
[0004] 

[Problem(s) to be Solved by the Invention] however, by the thing of structure using the package 1 in the air, in this way 
For example, when the body 2 of a solid state image sensor is 4-5mm**, the appearance size of a package 1 is set to 10- 
12mm. Moreover, the solid state image sensor of the structure where it cannot respond about the thickness that the 
thickness of a package 1 will be set to 3. 0-3. 5mm when the body 2 of a solid state image sensor is 0.6mm etc. to the 
miniaturization demanded increasingly from now on, therefore a package 1 is not used was called for. 
[0005] As a solid state image sensor of the structure where such a package 1 is not used, the image pick-up equipment of 
the structure indicated by JP,5-6989,A is known. At least, an electrode is connected to the inner edge of each of the plate 
which has a translucent part in a center section, two or more conductor patterns formed in one field of said plate, and said 
conductor pattern, and this image pick-up equipment has a closure means to seal the space between the image sensor 
fixed to said plate by turning a light-receiving side, and said plate and said image sensor light-receiving side. However, 
even if it is in this image pick-up equipment, there is dissatisfaction in respect of the assembly nature at the time of 
including in portable image pick-up equipments, such as a digital camera, and cost, and the farther improvement is called 
for. 

[0006] This invention was made in view of said situation, and the place made into the purpose is to offer the solid state 
image sensor and its manufacture approach of the chip-size package structure improved also about the assembly nature at 
the time of including in image pick-up equipment, and the field of cost. 
[0007] 

[Means for Solving the Problem] The solid state image sensor of this invention forms a circuit pattern in one field of a 
transparence substrate, and one field of a flexible substrate with opening pastes it up. The body of a solid state image 
sensor is electrically connected to the field of another side of this flexible substrate through a bump in the condition of 
having made that image pick-up side overlooking in said opening. The field of another side of said flexible substrate and 
the thing of the body of a solid state image sensor which a side face pastes up by the sealing compound at least, and it 
comes to do the hermetic seal of between said transparence substrates and bodies of a solid state image sensor were made 
into the solution means of said technical problem. 
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[0008] According to this solid state image sensor, since the body of a solid state image sensor was prepared in one field of 
a transparence substrate through the flexible substrate, the whole became the thing of chip-size package structure, and 
was miniaturized. Moreover, since the assembly nature at the time of including in image pick-up equipments, such as a 
digital camera, with the circuit pattern of this flexible substrate since the body of a solid state image sensor is electrically 
connected to the flexible substrate in which the circuit pattern was formed becomes good and production of the flexible 
substrate itself becomes cheap compared with forming a direct circuit pattern in a transparence substrate, it becomes 
advantageous also about the field of the whole cost. 

[0009] Moreover, if the annular ridge along said opening edge is formed in height lower than said bump's height between 
a connecting location with said bump of the field of another side of said flexible substrate, and the opening edge of 
opening, since it will function as this ridge damming up a sealing compound, it is suppressed that this will ooze to the 
space between the body of a solid state image sensor and a transparence substrate by the time a sealing compound 
hardens. 

[0010] moreover, by the manufacture approach of the solid state image sensor of this invention The process which forms 
a circuit pattern in one field of a transparence substrate, and pastes up one field of a flexible substrate with opening with a 
thermosetting sheet, The process electrically connected to the field of another side of this flexible substrate through a 
bump in the condition that that image pick-up side faces the body of a solid state image sensor in said opening, In the 
manufacture approach of the solid state image sensor of the chip-size package structure equipped with the field of another 
side of said flexible substrate, and the process of the body of a solid state image sensor which pastes up a side face by the 
sealing compound at least, and carries out the hermetic seal of between said transparence substrates and bodies of a solid 
state image sensor The process which pastes up one field of a flexible substrate on one field of a transparence substrate 
with a thermosetting sheet Opening with larger opening than opening of a flexible substrate is formed in the 
thermosetting sheet before performing an appearance arrangement. Then, the flexible substrate before performing the 
appearance arrangement which formed the circuit pattern while forming opening beforehand It is made for the opening 
edge of opening of this flexible substrate to be located inside the opening edge of opening of said thermosetting sheet. On 
this thermosetting sheet Superposition, Subsequently, where each appearance is together put by cutting these [ both ], the 
appearance arrangement is performed. In the condition of having piled up after that, as the thermosetting sheet contacts 
one field of a transparence substrate, it carries out alignment of the thermosetting sheet and flexible substrate with which 
the appearance was decided. It made to carry out by pasting up one field of a flexible substrate on one field of a 
transparence substrate into the solution means of said technical problem by stiffening this thermosetting sheet by heating. 
[001 1] According to this manufacture approach, the process which pastes up one field of a flexible substrate on one field 
of a transparence substrate with a thermosetting sheet As the opening edge of opening of a flexible substrate is located 
inside the opening edge of opening of a thermosetting sheet, this flexible substrate is laid on top of a thermosetting sheet. 
Subsequently Since cutting by punching etc. performs these the appearance arrangements of both and it carries out after 
that by pasting up one field of a flexible substrate on one field of a transparence substrate by stiffening a thermosetting 
sheet by heating Since the opening edge of opening of a flexible substrate is located inside the opening edge of opening of 
a thermosetting sheet even if the fused thermosetting sheet oozes to the opening side of a flexible substrate, when heating 
and stiffening a thermosetting sheet it becomes possible to suppress that the melt of the thermosetting sheet which oozed 
sees and appears in the opening circles of a flexible substrate. 
[0012] 

[Embodiment of the Invention] Hereafter, this invention is explained in detail. Drawing 1 , drawing 2 , and drawing 3 are 
drawings showing the 1st example of an operation gestalt of the solid state image sensor of this invention, and a sign 10 is 
the solid state image sensor of the CCD mold of a chip-size package in these drawings. One field of the flexible substrate 
(flexible tape) 12 pastes up this solid state image sensor 10 on one field of the transparence substrate (lid) 11 which 
consists of glass which serves as covering as shown in drawing 1 , or resin. The body 13 of a CCD solid state image 
sensor is electrically connected to the field of another side of this flexible substrate 12 through the bump 14 who consists 
of an Au stud bump etc. The field of another side of the flexible substrate 12 and the side face of the body 13 of a solid 
state image sensor paste up by the sealing compound, the hermetic seal of between said transparence substrates 1 1 and 
bodies 13 of a solid state image sensor is carried out, and it is constituted. 

[0013] As the flexible substrate 12 is shown in drawing 2 which shows the background of a solid state image sensor 10, 
and drawing 3 which shows the side front It is what consists of annular Itabe 15 stationed between the transparence 
substrate 1 1 and the body 13 of a solid state image sensor, the comparatively thin connection section 16, and quadrilateral 
Itabe 17 who follows annular Itabe 15 through this connection section 16. As the copper circuit pattern 18 is exposed to 
the rear- face side, both sides of this are covered with polyimide and it is formed. 

[0014] The abbreviation rectangle-like opening 19 is formed in annular Itabe 15, and in this opening 19, image pick-up 
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side 13a of said body 13 of a solid state image sensor faces, and it is arranged. It connects with the body 13 of a solid 
state image sensor electrically through the bump 14, and a circuit pattern 18 outputs and inputs an electrical signal by 
external lead 18a formed in quadrilateral Itabe 17. 

[0015] The flexible substrate 12 was pasted up on one field of the transparence substrate 1 1 with adhesives, such as a 
thermosetting sheet, liquefied heat-curing resin, and UV hardening mold resin, and the thermosetting sheet 20 is used as 
adhesives in this example. This thermosetting sheet 20 is a once fused thing which carries out postcure by being heated so 
that the epoxy resin which is thermosetting resin might be made to carry out semi-hardening beforehand, and might be 
formed and it may mention later. 

[0016] In order to manufacture the solid state image sensor 10 of such a configuration, a bump 14 is first formed on 
aluminum electrode (illustration abbreviation) of the body 13 of a solid state image sensor. In this example, by the stud 
bump bonder, Au bump is joined on aluminum electrode (illustration abbreviation), and a bump 14 is formed. As junction 
conditions, the conditions of carrying out 10-30msec heating at the temperature of 150-180 degrees C under 
pressurization (30-100g) are adopted. In addition, it can replace with Au stud bump and solder etc. can also be used. 
[0017] moreover, apart from this, what carried out temporary adhesion of the thermosetting sheet 20 beforehand was 
prepared for one field of the flexible substrate 12, the thermosetting sheet 20 side of this was joined to the transparence 
substrate 1 1, and melting of the thermosetting sheet 20 was once carried out by carrying out a cure in a heat column or 
oven postcure is carried out. In the case of a heat column, about this hardening, it is 200g - 3kg/cm2. The conditions of 
carrying out a cure for 2-20 minutes at the temperature of 150-200 degrees C to the bottom of pressurization are 
adopted. Moreover, it is 200g - 3kg/cm2 the same in the case of oven. The conditions of carrying out a cure at the 
temperature of 150-200 degrees C to the bottom of pressurization for 10 minute - 2 hours are adopted. 
[0018] Next, Ag paste is applied on the bump 14 of the body 13 of a solid state image sensor, alignment of this bump 14 
and the circuit pattern (illustration abbreviation) in the another side side of the flexible substrate 12 is carried out 
continuously, and between these is pressurized. At this time, alignment is carried out so that image pick-up side 13a of the 
body 13 of a solid state image sensor may face in the opening 19 of the flexible substrate 12. And it heats 1 minute or 
more at 150 degrees C by this condition of having pressurized, and Ag paste cure is performed. In addition, only with a 
pressure welding, if a bump 14 and wiring of the flexible substrate 12 are satisfactory to connectability, they do not need 
to use Ag paste. 

[0019] Subsequently, optimum dose spreading of the sealing compound 21 is carried out by dispensing etc., it pastes up 
by this sealing compound 21 between the field of another side of the flexible substrate 12, and the side face of the body 
13 of a solid state image sensor, and the hermetic seal of between said transparence substrates 1 1 and bodies 13 of a solid 
state image sensor is carried out to it. As a sealing compound 21, although UV and a heat concomitant use sealing 
compound, and a heat-curing-ized sealing compound are usable, it is desirable to use UV heat concomitant use mold resin 
in respect of workability being good etc. When such UV heat concomitant use mold resin is used, ultraviolet rays are 
irradiated by 1000-3000mJ, and this is made to harden. 

[0020] In addition, about a sealing compound 21, not only using one sort but using two sorts or more than it, it can be 
good also as multiplex seal structure, a damp-proof high sealing compound can be used for the interior in that case, and 
the structure using the low degree-of-hardness sealing compound which prevents a resin crack and a lid crack outside etc. 
can be adopted. And multiplex seal structure, then damp-proof improvement and improvement in mechanical strength can 
be aimed at in this way. 

[0021] Thus, postcure is performed in order to fully stiffen the whole including the part by which UV irradiation is not 
carried out, if UV irradiation is performed. In heat block heating, as conditions for this postcure, heating is performed at 
140-160 degrees C for 1 minute - 60 minutes. In addition, it replaces with heat block heating and you may make it adopt 
an oven cure. 

[0022] Thus, in the obtained solid state image sensor 10, the appearance size of the transparence substrate 1 1 used as the 
maximum appearance at the time of removing the flexible substrate 12 becomes 4-8mm**, when the appearance size of 
the body 13 of a solid state image sensor is 3-6mm**, and thickness is also set to 1.0-1. 3mm. Therefore, compared with 
the thing of structure which used the package in the air, the solid state image sensor 10 of this invention can miniaturize 
the appearance size sharply like the former ~ for example, package area can be reduced to about 58%, package thickness 
can be reduced to about 61%, and the package volume can be reduced to about 83%. 

[0023] Moreover, by making a sealing compound 21 into multiplex seal structure, for example, damp-proof improvement 
can be enabled and high-reliability can be realized. Specifically, 100 cycles are [ bias / high-humidity/temperature ] 
clearable [ about a thermo cycle ] at 85degreedegree C and 85% at -55 degrees C - 125 degrees C for 504 hours, 
respectively. 

[0024] Here, an example of the manufacture approach of the solid state image sensor of this invention is explained to one 
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field of the aforementioned flexible substrate 12 based on the process which carries out temporary adhesion of the 
thermosetting sheet 20 beforehand. First, as shown in drawing 4 (a), the thermosetting large-sized sheet 22 with a 
thickness of about 20-50 micrometers is prepared, and the opening 23 of the shape of an abbreviation rectangle with 
every direction larger about 0.4- 1.0mm than the opening 19 of the flexible substrate 12 is formed in this oban-like 
thermosetting sheet 22 by punching. 

[0025] Then, the flexible substrate 24 of the multiple string before performing the appearance arrangement which formed 
the circuit pattern 18 (illustration abbreviation) while forming opening 19 beforehand, as shown in drawing 4 (b) As are 
shown in drawing 4 (c) and the opening edge of the opening 19 is located inside about 0.2-0.5mm from the opening edge 
of the opening 23 of said oban-like thermosetting sheet 22, it piles up on this oban-like thermosetting sheet 23. 
[0026] Subsequently, the flexible substrate 24 of these multiple strings and the oban-like thermosetting sheet 23 are 
pierced and cut in both the locations shown with the two-dot chain line in drawing 4 (c), where each appearance is put 
together, the appearance arrangement is performed, and as shown in drawing 5 (a), temporary adhesion of the 
thermosetting sheet 20 of a single individual is carried out in one field of the flexible substrate 12 of a single individual 
with which blanking was made as a result. 

[0027] In addition, if it does in this way and temporary adhesion of the thermosetting sheet 20 is carried out in one field 
of the flexible substrate 12, by carrying out alignment, as the thermosetting sheet 20 of this contacts one field of the 
transparence substrate 11, and carrying out pressurization heating, as mentioned above, melting hardening of this 
thermosetting sheet 20 will be carried out, and one field of the flexible substrate 12 will be pasted up on one field of the 
transparence substrate 11. 

[0028] Thus, if one field of the flexible substrate 12 is made to carry out melting hardening of the thermosetting sheet 20 
using what carried out temporary adhesion of the thermosetting sheet 20 and one field of the flexible substrate 12 is 
pasted up on one field of the transparence substrate 1 1 When heating and stiffening the thermosetting sheet 20, even if the 
thermosetting sheet 20 fused by pressurizing in order to raise the adhesion of an adhesion side oozes to the opening 19 
side of the flexible substrate 12 Since the opening edge of the opening 19 of the flexible substrate 12 is located inside the 
opening edge of the opening 23 of the thermosetting sheet 20 it can suppress that the melt of the thermosetting sheet 20 
which oozed as shown in drawing 5 (b) sees and comes out in the opening 19 of the flexible substrate 12. 
[0029] Namely, when the opening edge of the opening 23 of the thermosetting sheet 20 is made in agreement with the 
opening edge of the opening 19 of the flexible substrate 12 as shown in drawing 5 (c) When carrying out pressurization 
heating and stiffening the thermosetting sheet 20, as shown in drawing 5 (d), the melt of the thermosetting sheet 20 
overflows even in the opening 19 of the flexible substrate 12. Since the opening edge of the opening 19 of the flexible 
substrate 12 is located inside the opening edge of the opening 23 of the thermosetting sheet 20 as mentioned above in this 
example of what spoils the image pick-up property of the body 13 of a solid state image sensor it can prevent that the melt 
of the thermosetting sheet 20 sees and comes out in the opening 19 of the flexible substrate 12. 

[0030] Drawing 6 and drawing 7 are drawings showing the 2nd example of an operation gestalt of the solid state image 
sensor of this invention, in these drawings, a sign 30 is the solid state image sensor of the CCD mold of a chip-size 
package, and 32 is a flexible substrate. The place where this solid state image sensor 30 differs from the solid state image 
sensor 10 shown in drawing 1 , drawing 2 , and drawing 3 is the point that the annular ridge 3 1 along said opening edge is 
formed between the connecting locations with a bump 14 and the opening edges of opening 19 in the field (field of the 
side joined to the body 13 of a solid state image sensor through a bump 14) of another side of said flexible substrate 32. 
[0031] This ridge 31 was formed with the photoresist film, is formed in the range of more than height slightly lower than 
said bump's 14 height, for example, 5 micrometers, and 30 micrometers or less, and is formed in height of 10 micrometers 
by this example. In addition, it is desirable to consider as near infinite height as height of this ridge 31 at a bump's 14 
height. Thus, since the height of a ridge 31 is formed lower than a bump's 14 height, a ridge 3 1 is arranged so that it may 
have a clearance slightly to the body 13 of a solid state image sensor, and, therefore, interferes injunction to a bump 14 
and wiring 32a on the flexible substrate 32. Moreover, about the width of face of a ridge 31, it considers as 10- 
micrometer or more 200-micrometer or less extent that what is necessary is just to be able to prevent a permeate lump of 
adhesives so that it may mention later. 

[0032] If it is in the solid state image sensor 30 of such a configuration Since the annular ridge 31 along said opening 
edge is formed between the connecting locations with a bump 14 and the opening edges of opening 19 in the field of 
another side of the flexible substrate 32 From functioning as this ridge 31 damming up a sealing compound 21 By the 
time this sealing compound 21 hardens as the two-dot chain line in drawing 7 shows in case a sealing compound 21 is 
applied and this is stiffened at the time of manufacture, this will ooze out to the space between the body 13 of a solid state 
image sensor, and the transparence substrate 1 1. It can prevent starting image pick-up side 13a of the body 13 of a solid 
state image sensor, it can continue all over an image pick-up side by this, and good image pick-up quality can be secured. 
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Moreover, since defect generating of such a sealing compound 21 depended for oozing out was prevented, the product 

yield improved and the cost cut was achieved. 

[0033] 

[Effect of the Invention] As explained above, since the body of a solid state image sensor is prepared in one field of a 
transparence substrate through a flexible substrate, the solid state image sensor of this invention becomes that by which 
the whole became the thing of chip-size package structure, and was miniaturized, and may be used suitable for portable 
image pick-up equipments, such as a digital camera, thereby, for example. Moreover, since the assembly nature at the 
time of including in image pick-up equipments, such as a digital camera, with the circuit pattern of this flexible substrate 
since the body of a solid state image sensor is electrically connected to the flexible substrate in which the circuit pattern 
was formed becomes good and production of the flexible substrate itself becomes cheap compared with forming a direct 
circuit pattern in a transparence substrate, it becomes advantageous also about the field of the whole cost. 
[0034] Moreover, between a connecting location with said bump of the field of another side of a flexible substrate, and 
the opening edge of opening If the annular ridge along said opening edge is formed in height lower than said bump's 
height Since it functions as this ridge damming up a sealing compound, by the time a sealing compound hardens, this will 
ooze out to the space between the body of a solid state image sensor, and a transparence substrate. It can prevent starting 
the image pick-up side of the body of a solid state image sensor, it can continue all over an image pick-up side by this, 
and good image pick-up quality can be secured. Moreover, since defect generating of such a sealing compound depended 
for oozing out can be prevented, the product yield can be improved and a cost cut can be aimed at. 
[0035] The manufacture approach of the solid state image sensor of this invention by having located the opening edge of 
opening of a flexible substrate inside the opening edge of opening of a thermosetting sheet When heating and stiffening a 
thermosetting sheet, even if the fused thermosetting sheet oozes to the opening side of a flexible substrate since it 
suppresses that the melt of the thermosetting sheet which oozed sees and appears in the opening circles of a flexible 
substrate It can prevent applying the resin which forms a thermosetting sheet on the image pick-up side of the body of a 
solid state image sensor, and the dependability of the image pick-up engine performance can be secured, and the defect by 
the flash of resin can be prevented, stabilization of an assembly manufacture process can be attained, and the yield can be 
improved. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Form a circuit pattern in one field of a transparence substrate, and one field of a flexible substrate with opening 
pastes up. The body of a solid state image sensor is electrically connected to the field of another side of this flexible 
substrate through a bump in the condition of having made that image pick-up side overlooking in said opening. The solid 
state image sensor characterized by the field of another side of said flexible substrate, and the thing of the body of a solid 
state image sensor which a side face pastes up by the sealing compound at least, and it comes to do the hermetic seal of 
between said transparence substrates and bodies of a solid state image sensor. 

[Claim 2] The solid state image sensor according to claim 1 characterized by forming the annular ridge along said 
opening edge in height lower than said bump's height between a connecting location with said bump, and the opening 
edge of opening in the field of another side of said flexible substrate. 

[Claim 3] The process which forms a circuit pattern in one field of a transparence substrate, and pastes up one field of a 
flexible substrate with opening with a thermosetting sheet, The process electrically connected to the field of another side 
of this flexible substrate through a bump in the condition that that image pick-up side faces the body of a solid state image 
sensor in said opening, It is the manufacture approach of the solid state image sensor of the chip-size package structure 
equipped with the field of another side of said flexible substrate, and the process of the body of a solid state image sensor 
which pastes up a side face by the sealing compound at least, and carries out the hermetic seal of between said 
transparence substrates and bodies of a solid state image sensor. The process which pastes up one field of a flexible 
substrate on one field of a transparence substrate with a thermosetting sheet Opening with larger opening than opening of 
a flexible substrate is formed in the thermosetting sheet before performing an appearance arrangement. Then, the flexible 
substrate before performing the appearance arrangement which formed the circuit pattern while forming opening 
beforehand It is made for the opening edge of opening of this flexible substrate to be located inside the opening edge of 
opening of said thermosetting sheet. On this thermosetting sheet Superposition, Subsequently, where each appearance is 
together put by cutting these [ both ], the appearance arrangement is performed. In the condition of having piled up after 
that, as the thermosetting sheet contacts one field of a transparence substrate, it carries out alignment of the thermosetting 
sheet and flexible substrate with which the appearance was decided. The manufacture approach of the solid state image 
sensor characterized by carrying out by pasting up one field of a flexible substrate on one field of a transparence substrate 
by stiffening this thermosetting sheet by heating. 
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